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SUmmary
The following subjects are included in this review:

1. Raw Materids used in the Manufacture of rhaPC Drug Substance

(indluding the contral of animd-derived raw materids)

Production Construct

Cdl Banks

Drug Substance Manufacturing from Initial Culture Seed to Supernatant Harvest
Drug Substance Stability

Drug Product Manufacturing

Drug Product Stability

Drug Product Methods

ONO U~ WN

The other CM & C aspects of the BLA were reviewed by Gibbes Johnson (Drug Substance
Manufacturing and Methods), Rona LeBlanc (Vira Clearance and Vird Vaidation), and Gary
Kikuchi (Immunogenicity)
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1. Raw Materialsused in the Manufacture of aPC Drug Substance

Raw materids are typicaly accepted on the basis of a Certificate of Andysis (COA)
and, a aminimum, an in-house identification test, unless otherwise noted. In-house testing is
performed by ---------- . There are three categories of raw materiads. purchased, custom, and
manufactured in house

a. Raw materialsused in the manufacture of the MCB and WCB
Purchased Raw Materias

[

]
Significant andlytica properties of these reagents and the limits on these properties from both the

vendorsand --------- , provided in tabular form for dl of these reagents except ----------------

This documentation is satisfactory

Custom Manufactured Raw Materids
[

]
Specifications, andyticd properties, and limits from both -------------- and -------- are
supplied. Thisvendor is subject to audit by Lilly and/or -------------
This documentation is satisfactory.

Manufactured Raw Materids

Delonized Water
Water for Injection (WFI)



Specifications are provided for the ------------- - o e solution. These
mediaare not routindy tested. The Deionized water and WFI meet USP criteria

Reviewer’ s comment

--------- should commit to testing ---- medium and the solution. This
issue was raised in the September 21, 2001 CM & C DR letter, and Lilly responded in
Amendment 24 to the BLA. (see Questions and Requests for the Manufacturer at the End
of this Review)

Certificates of Andysis

Certificates of Analysis are provided for the raw materias that are accepted on the vendor
Certificate of Andysis (provided as scanned images) and aminimum of an identity test (where
available) isperformed by -----------------ommcmmmnon Y

This documentation is satisfactory

b. Raw MaterialsUsed in Cel Growth and Harvest/Recovery

Purchased Raw Materids
[

]
Geneticin (Geneticin Sulfate, ------ )

[



]
Significant analytical properties of these reagents and the limits on these properties from both the
vendorsand --------- , provided in tabular form, except for ----------------------
[
] for which only -
------- andyticd properties and limits are tabulated.
This documentation is satisfactory
Custom Manufactured Raw Materials
Hydrated Liquid Perfuson Media (--------- ) This media appears to be made by ------- , but
thisis not clearly indicated on COA
----------------- Media --------------------

---------------- Media The sourceis not clearly indicated on COA

Specifications, andytica properties, and limits for these properties are supplied for these media.
Both vendor dataand -------- data are supplied. These vendors are subject to audit by ether
Lilly and/ or ----------

Reviewer’ s comment

Lily must specify the manufacturers of ------------------- media. Thisissuewasraisedin
the September 21, 2001 CM & C DR letter, and Lilly responded in Amendmnt 24 to the
BLA. (see Questions and Requests for the Manufacturer at the End of this Review)

Manufactured Raw Materids
............ Solution

------------------------ Solution

Deonized Water
Water for Injection

------------------------------- solution are not routingly tested.  Specifications, andytica
properties, and limits for these properties are supplied for the other reagents.

Caertificates of Analyss
Ceartificates of Analysis are provided for the raw materials that are accepted on the vendor




Certificate of Analyss (provided as scanned images) and aminimum of an identity test (where
avallable) isperformed by ---------------------nmmmo- :
Thisdocumentation is satisfactory

c. Raw Materials Used in the Purification Process

Purchased Raw Materids

]

Significant analytica properties of these reagents and the limits on these propertiesare in
provided in tabular form-for instance

[

rz ELEEEEEREEEEE .and meet tests of Ph.Eur and USP. For ---------=====mmmmmemmmmmmo oo
------------------------------------------- data from the vendor aswell asresults of --------
tests are supplied. For -------------------- , only vendor dataiis supplied.



This documentation is satisfactory

Custom Manufactured Raw Materials

The only custom manufactured raw materia used in purification is -------- thrombin,
which is used to activate the protein C holenzyme to aPC. The manufacture of thisitem is per
gpecifications from Eli Lilly and Co., and is subject to audit by either Eli Lilly and/or ------------
-------------- .Asper ------------oomuuu----—- thisisNew Zedand or US —sourced. Also vird
tested as per 9CFR This reagent is discussed more fully below in a separate section on Control
of Animd Derived Raw Materids.

Manufactured Raw Materids and Buffers
[

]
--------- datafor Sgnificant andytica properties of these reagents and the limitson
these propertiesare in provided in tabular form. The --------- PPM -----=====-mmm oo
-isnot routingly tested. This documentation is satisfactory

Certificates of Andyss

Certificates of Analysis are provided for the raw materias that are accepted on the vendor

Certificate of Analyss (provided as scanned images) and aminimum of an identity test (where

avalable) is performed by -----------------mmmmmm o :
This documentation is satisfactory

Control of Animal Derived Raw Materids

Lilly addresses the concerns around Bovine Spongiform Encephaopathy (BSE) by
providing diligent control of raw materids to assure minima risk of the agent causng BSE. The
Lilly corporate policy isto remove, whenever possible, any animal-sourced materid in the
development, production or purification of its pharmaceuticas. In the case of rhAPC, the use of
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certain bovine-derived materidsin the production and purification of the protein is consdered
crucid. These bovine materidsinclude --------------=====mn ~oom e
------------------------------------------ which is derived from bovine ----------. In addition,
---------------------- isusad in the media-fill vaidation a the contract fadility (--------------)
where rhAPC is compounded into the drug product.

Guiddines approved in both Europe and the United States regarding BSE were
consulted in determining the strategy utilized to address animd derived raw materiadsin the
manufacture of the active (drug) substance. To guarantee the use of BSE free materid
Lilly requires the vendors to source animals from non-BSE countries. Thefollowing isa
brief summary of the strategy employed.

1. Lilly hesidentified dl ruminant-derived raw materids used in the manufacture of the
drug substance and drug product. These include raw materias used in the production,
purification, formulation, and filling operations. As mentioned above, only four raw
materias have been identified that contain animal- sourced materid. Thefallowing is
abrief synopss of the bovine materids and their use in the manufacture of rhAPC.

a. Fetd bovine serum from --------------- (-m=mmmmmmmm e ) was used in the preparation
of the master and working cells banks.

b, - from either New Zedand (--------------------- ) or the USA (-----
---) isused in the pre-culturefor cdl culture of ------------------ cdls.

C. === eeeeeeeeeeeeeeeeaanae isused in the cdll culture of -------------
cells isderived from USA cattle.

d. ------mmmmee from bovine -----------------o----- Jsusedinthe--------------------
--------------------------------- and may be from either New Zedland or USA cettle.

. mmmm e derived from bovine ------ and is used as agrowth

indicator for vdidation of the mediafill line. This materid is derived from USA
cattle.

2. Lilly has conducted vendor audits of the suppliers of the bovine-derived raw
materias (See Additiond Information on Bovine-Sourced Materia from the -------- PAI-
below). All bovine raw materids will be obtained from animds born and raised in

the either the USA or New Zedland, both of which have natification syslems for BSE.
Abattoirs that are the source of the bovine raw materia maintain records that certify
the country of origin of the animd used in the production of the raw materids. In
addition, the serum and tissue will only be processed in equipment that has not
processed tissue or serum from animas originating in countries other than the USA or
New Zedand. The serum or plasmaand tissue used for the production of the
biologica reagentsis liged as Category 1V (no detectable infectivity) as per the
document “Note for Guidance on Minimizing the Risk of Tranamitting Animd
Spongiform Encepha opathy Agents ViaMedicind Products’ (CPMP/BWP/877/96).
The serum\plasmais collected in such as manner as not to present a hazard of cross-
contamination with neurologicd tissue.
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3. Onfile a the vendors for each lot of bovine raw materid is a veterinary report from
the countries respective veterinary regulatory authorities stating the country of origin
of thelive animds

4. As part of Lilly’ s routine production, records will be maintained on each lot of rhAPC
drug substance and drug product regarding the source of the ruminant derived raw
materias.

---------- used in the cdl bank was derived from human hair and/or chicken feathers,
athough anon-animd derived -------- was subsequently identified and is used in the production
process. Since -------- is produced using very high temperatures and highly acidic hydrolyss
conditions, desgned to effectively convert the ----------=- === - oo s
-, use of thismaterid in the cell bank does not represent a sgnificant risk factor for the product.

The vendors of ruminant-derived raw materias have also obtained Certificates of
Suitability as prescribed in the Council of Europe, European Directorate for the Quality of
Medicines (EDQM). These certificates are desgnated as Certification of Suitability to the
Monograph of the European Pharmacopoeia - “Products with risk of transmitting agents of
anima spongiform encephdopathies. EDQM certificates of suitability are vaid for five years,
provided there is no change in manufacturing procedure, country of origin, or nature of tissues
used. Moreover, there can be no deterioration in the TSE status of the country of origin for the
source materidl. Copies of Certificates received as of December 15, 2000 were included in the
BLA.

[
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Additiond information on Bovine sourced materid from the ----------- PAI.

During the PAI of the ------------------ May 30-June 8, 2001, additiona information
was provided on the suitability of ruminant derived materia used in manufacture of the drug
subgtance. Thisinformation included a summary of the February 22-25, 1999 audit of ---------

------------------- fadlitiesin -------=mmmmmm
performed by Lilly personngl (-----------------=--mmmmmmmmm oo
----- ) ------------------ upplies -------------------and -------------------- for aPC
production. The Lilly audit focused on -------------- production, and the results of the audit

were submitted to the Council of Europe, European Directorate for the Quality of Medicines
(EDQM), which then supplied a Certification of Suitability as described above. The ------------
---------------------- certificate, which was not in the BLA, was given to FDA ingpectors

during the PAL.

---------------------------- is an dternate supplier of thrombin, so an audit was
conducted by Lilly personnd (----------------- , lead auditor) of -------------mmmmmmmme
------------------ ) plant on February 27, 2001. Because ------------------- |0t release testing
is conducted at ----------------- , fadility, thisfacility was also audited at the sametime. As per
the other audits, data was submitted for to the EDQM, which after review supplied a Certificate
of Suitability for ------------------- , and thiswas supplied to the FDA during the ------- PAL.

During the PAI, asummary was supplied for the March 27-28, 2000 audit of the ------
---------------------------------------------- production fadlity in --------------=------mmuuu-|

conducted by ----------- PErSONNEl (=------ === s m oo oo oo e e e
--------------------------------- . Because this audit was conducted during autumniin ---------
------- , NO -------------- were being harvested, but ----------------------- records and

facilities were inspected, and personnel were interviewed. Aswas the case with the --------
audit, data was supplied to the EDQM, which then supplied a Certificate of Suitability for ------
------------------------------------------------- . This Certificate, which was dso not in the
BLA, was given to FDA ingpectors during the PAL.

It was stated during the PAI --------- and Lilly are planning yearly audits of the ----------- and
------------------ suppliers.
Reviewer’s comment: ---------------- and Lilly are maintaining adequate control over the

sourcing of animal derived materials.

2. Derivation of rhaPC Production Constructs

[



]

Thefind production plasmid is----------- (shown below). The multi-step derivation of this
plasmid is adequately described.
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]
Lilly has provided extensive schematics, figures, and verbal explanations for the
production of the production plasmid . The important functional

unitsin these plasmids were sequenced. The description and characterization of the
production constructs is adequate.

Preparation of the Production Cdll Line

Thehuman ------ parent cdl line, into which the Protein C expression vectors were
introduced, is a permanent line of primary human embryonic kidney. The cdl line was
isolated in 1973 by in-vitro transfection of human ----------------==----- -
-------------------------- . Themethod of cdll transformation -------------------=-=mmmmmoeuum-
--. An andysis by cloning and sequencing of the cdlular-vird junctions has reveded thet the ----
-------- cdl line contains the fragment ----------====== == == oo s
---------- The-------------- origindly used to transform the cdll lineis classfied asa---------

Thereis no known information on the medica history of the donor. However,
extendve biosafety testing has faled to identify any evidence for the presence of
adventitious agents in the recombinant derivatives of thiscdl. (Dr. LeBlanc’s review)

Discusson follows of the post-trandation modifications, including ---------------- inthe-------
------------------------- that is necessary for efficient secretion. Lilly hed difficulty in identifying
acdl linethat gave efficient secretion. It was discovered that an -----------=======mmmmmmmeen-
-------------------------------------------- was cgpable of producing fully active human
Protein C (== -mmmmmm o m oo oo oo e
---------- ). Thefact that the parent -----cdl line is adenovirus-transformed isitsaf important to
the processing. Lilly found thet the ------------ transformation of acell iscriticd for the
secretion of highly functiond, correctly modified protein, partly because of ---------------------
------------------------------------------------- ). The adenovirus E1A gene product isaso



necessary for activity of the ------------------mmmmmmm present in the --------------
------------------ expression constructs (see Construct section —above).

SHection and Cloning of Production Cell Line

----------------------------------------- of the ------cdl line yielded aclone desgnated ------.
It was determined that rates of secretion higher than those obtained in clones such as --------
gpparently were not possible dueto alimitation in -----------=-----mmmmmmom oo
------------- . Therefore, ------- was further sdlected for PC production to yield aclone with --
--- fold higher secretion, designated ------------------- was re-trandfected with -------- , and
the transfectants selected with G418. ------------- - - oo oo oo
----------------------------------------- . A clone desgnated --------- was selected. By
Hectingaline--------- with improved secretion, stable, nonamplified subclones capable of
producing recombinant human Protein C at commercidly viable levels were re-isolated. Protein
C produced from the high-producing recombinant ------ cel linewas fully processed and fully
functiond, as determined by in-vitro anticoagulant activity.

Description of the Cdll Line

Both the ------- and -------- research cell lines were tested for the presence of adventitious
agents. The date of the expresson vectorsin the cell lineswere characterized. --------- has
copiesof ------------- integrated at --- Sites, and ----- has copies of -------- -- integrated at --
----------------- . Theintegrity of the expression congruct in the MCB was determined by
Severd tEChNIQUES, ==============mmm e oo e e e oo e e

Thereare ------------ copiesof PC coding sequencein ----------- , caculated on the basis of
atriploid cell.

For production and post production cdlls, ------------- andydswas performed dong with -----
-------------------- to confirm that the MRNA being produced by the cell and coding for the
secreted Protein C was intact, with no insertions or deletions.

Cdl Banks

----------- different sets of Master Cell Banks (MCB) and Working Cdl Banks (WCB) have
been prepared. -------------mmmmmmmmee oo MCB and ---------------------- WCB) was
generated in 1991 and was used in the manufacture of ----- and ------ . The-----nmmmmmmmmmee
-------------------------------------- MCB and --------------------------- 'WWCB) was
generated in

1998. The--------- MCB and WCB were prepared from a subclone of --------------- . This
new subclone was designated -----------=====-=====---mmmmmmmoooo , and was used to generate
the MCB and WCB fromwhich ----------- and Commercia material have been produced.

Therationde for the subcloning of ---------- issummarized below:
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oIt was an expectation of draft guidances proposed in the mid 1990 sthat producer cell
lines should be subjected to at least one well-documented single cdll isolation based
cloning immediately before cdl banking and manufacture of aMagter Cell Bank

(MCB) and Working Cell Bank (WCB).

*The additiona subcloning was done to further increase the assurance that the cel line
used inthelate Phase 111 clinicd trids and for commercia production was derived

fromasgnglecdl.

*The WCB---------------nooumm was established using ------------------------- , Whereas

the MCB-----------------mmum--- was established uang ---------------==--------- . Therefore,
the

NEW MCB (-------=-==-=-=mnmmmoomeoee ) ad WCB (----=-======mmmmmmmmmmmmmmeeo ) was
subcloned

from the WCB, --------=--=-mmmmmmmm e thereby, diminaing the -----------------
present

intheorigind MCB.

*The origind MCB and WCB used ------------------------- , Which was replaced in the new
MCB (--------==----=mmmmmmmm oo ) With the ---- == oo oo
A higtory of cdl banksleading to the ------------------coooom Magter Cell Bank is provided.

The new MCB and WCB were created at --------------- )
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Security Measures for the Cell Banks

During the ---------- PAI inspection, areview of Cdl Bank security was performed. --
--------------------------- generated the existing MCB and WCB in 1998, and --------------
maintains the origina documentation for the Cdl Banks. An ID code for Cell Banksisissued
by -------------- . When Cédll Banks are trandferred to the ----------------------- fedlity,
thereisaprotocol thet requires ------------ ggn-out, and ----------------------- sgn-in, with
one witness required for the Sgn-in. Thereis no routine temperature monitoring of the shipping
containersduring ---------------- 0 ==------meemmmmeeeeeaas transfer. ------ of theMCB is
maintained a the Lilly----------------- fadlity, and ------ of theMCB ismaintained &t ---------
---------------- . Further WCB vids will be generated et ----------- as necessary.

At ---------- the rhaPC MCB and WCB are kept in alocked room, with access
controlled by QC supervision. TherhaPC Cdl Banksare kept ina-----------------=----------
----------- , inatray reserved for this product. -------- maintains Cel Banksfor its other
contract products on additiond traysin this------------ . The-------- isrequired to have an ---
------------ depth of --------------------- and this storage facility has an emergency power
backup. The Batch record contains a dispensing sheet for sign-out. At the start of a Batch
production, only one WCB ampuleis signed out, and is carried on -------- tothe--------------
--------------------- fadility.

Satisfactory security, geographic separation, and sign-out procedures are maintained for
the Cell Banks. The issue of routine temperature monitoring for transfer of cell banks
from -------- -- to h was addressed via two teleconferences on October
19, 2001 (Excerpted from the EIR for the -------- facility inspection).

The first teleconference wasiinitiated at 10:10 A.M by mysdf and Laurie Norwood, in acal to
------------------------------------------------------------------------------- . | asked ------
------------- to confirm that there isin fact no routine temperature monitoring of the cell banks
that are shipped from -------- --, -==--ommummo- responded that she thought this was the case,
and wondered how one would monltor temperature, since the cell bank ampules are shipped in
------------------- . Laurie Norwood agreed that there is probably no way to monitor
temperaurein ----------------- , and asked whether there was shipping validation for this
trangport step, and d o if the ----------------- level was checked upon arrivd to -------- -----
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----------------------- responded that -------- has performed shipping vaidation for this
step, and that thereis a procedure for checking the state of the ----------- in the shipping
container. Laurie Norwood asked if the specifics for shipping vaidation and receipt of the cell
banks could be provided. ------------- responded that she would need to discuss the issue
with -------------- , and that she would cdl back within an hour.

------------- initiated the second teleconference at 11:20 A.M. and communicated the following
information to me regarding shipping vaidation for -------- --- 0 -------- mmmmmeeeeees
transport, as well asthe SOP for recelving cdl banks at -------- --- .

1. Shipping vaidation

Thiswas done under Protocol -------------=-==--cmeammeaame . Thiswasavdidation for three
days shipping time. The shipping time from -------- --- [SEEEEEEEEEEEEE L mmmmmmmmmmmmm e
----------------------------------------------------------------------- The results of this
vaidation support a------------- day shipping time.
2.

]

This communication was judged by myself and Laurie Norwood to provide a satisfactory
resolution of thisissue.

Tedting and In-Process Controls of the Master Cell Bank
Extengve characterization and testing for adventitious agents was performed on both the

-------- MCB from 1991, and the ---------------------- cdl bank, derived in 1998 at --------
--- by - fromthe--------- WCB. Thesetests were performed by ---------
===, and -----eeeanm- assay numbers are supplied.

Resault of andyssfor the ------ MCB are summarized in the following tables
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]
Cdl line characterization on ------ was conggtent with cdls of human origin, and -------
------------- . Asexpected for cedls ableto grow ------------------, these cellsformed -------
---------------------------- and dso formed ---------------------------, Tegtsfor bacterid,

fungd and mycoplasma contaminants were negative. Extensive viral characterization was
performed and yield no evidence of viral contamination of this MCB (reviewed by Rona

LeBlanc). It issgnificant thet the MCB is negetive for ---------------- snce the parentd -----
--- cdlswere transformed with ---------------mmmeeeeee- , and with the exception of ------
---------------------------------- , the ---------- cdl line will support the growth of al known
types of human --------------==--ooum---

Theresults of ------------ testsonthe----------------- MCB, whichisused in the

current production, are shown below.

[
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]

--------------- MCB cdls showed an ----------------------- typicd of human cdls
and was negative for bacteria, fungd, and mycoplasma contamination,. Extensive vird testing,
induding ------------------------ , Was negetive.

Preparation and Control of Working Cell Banks

A new WCB was derived from the ---------------------- Magter Cell Bank at --------
---. Reallts of characterization assays are presented above in Table 1.C.8, showing that the
new WCB hasahuman -------------------- , ahd is negative for bacterid, fungd and
mycoplasma contamination, contains to identifiable retrovird particles or RT activity, and does
NOt ProdUCE --------==== == === oo e with a battery of vird assay
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cdl lines. The protocol for production Of ----------=---=-=----nuncou-- Working Cdl Banks at
----------- isdescribed. A new WCB batch will consst of ------------- vidswill befilled
with ----------- m of --------mmommmo- , and will contain ---------------- . Thefdlowing

assays to be performed on the WCB batches.
[

]
These tets will indude in-vivo vird assay, whichwere not performed on the WCB

batch madein 1998.

Preparation and Testing of Cdlsa the Limit Of In-Vitro Age for Production
As recommended by ICH Q5 guidance, testing of production cdlls at the limit of in-

vitro age was performed. These studies were done a Lilly, ---------------- fadlity witha---

-L bioreactor. The following limitations are in place for the number of generations. The cells
cannot be seeded into the inoculum bioreactor (---------------- if morethan --- generdions
have passed, counting from the ----------- cdl bank. The cdls cannot be older than ---
generations before being seeded into the production bioreactor (------------------ ). These

limitationsin age were decided upon based on laboratory evaluations of growth and productivity

(---mmmm e ) over --0 generations The limitations for the time is vdid for the
production processin the ---------- L production bioreactor. The limitation isthat the
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production process will be terminated before --- days have eapsed from seed of the production
bioreactor. Mot of the production runs are terminated at the age of approximately --- days All
of the pilot plant runs producing clinica trid materia followed this limitation, except the ones that
were used for creating the materia from beyond the limit of in-vitro age for production..
Extensive vird testing was performed as part of these sudies (reviewed by Rona LeBlanc).

Tedting of cdls beyond limit of in vitro age.
In order to challenge the cells and the process beyond the limit of in-vitro age for
production, it was decided t0 ------=-=- === - mmm o

executed, where the age of the cedlls that were expanded was as follows:

The number of generations was increased up to --- generations before the cells were

seeded into the production reactor. This represents an increasein cell age of ---%

compared to the norma process limitation of --- generations. The main production

reactor was operated for --- days. Thisrepresents an increase in cdll age of 33%

compared to the norma process duration of --- days. The results of characterization on these
cdlsisshown abovein Table1.C.8.

Sahility of the Expresson Condruct in Cels beyond the limit of in-vitro age

Cdls beyond limit of in vitro age were tested for ------------------- . The age of cdlsthat were
cultured in a----L bioreector at the Lilly pilot plant was extended by ---% relative to the typica
age limitations specified for production runs, as described above.

[

Studies were done by a Ccontractor: -----============= ==

THESE 2 PAGES
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Process flow for Call Growth and Harvest Processes
[

Description of Cell Growth and Harvest Process

The process flow for scale-up from WCB ampule to production bioreactor, aswell as
processing of the perfusate, from harvest to vird inactivation, is described in this section. For a
given batch, the entire process up to --------------------- iscariedoutin ------------- closed
fermentation SUItES: -----------=-=== oo m oo Each of the saven sepsin this
part of the process (as well as subsequent steps in the purification process) have both critical
process parameters that must be met, aswell as criteriafor forward processing. Process
sreams which fail to meet Criteriafor Forward Processing will not be reworked or
reprocessed.

[
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Containment and Inactivation

Appropriate measuresin design of equipment and procedures have been taken at each
stage of the manufacturing procedure to contain biologicaly active materid, based on facility
design. Smdl volume microbiologicaly contaminated cell culture materias and excess cell
culture materids are locally decontaminated with ------------- === oo
------------------------- Biohazardous and generd solid waste generated in production and
technica services areas are double bagged in biohazard bags and transferred to a centrd
disposdl facility in the basement, All of the bioreactors are closed systems. Once acdl culture
has been shown to be contaminated with foreign growth, it isisolated from al other sysems and
the contamination isidentified and investigated. There is the possibility that the contamination
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may not be known before materid is forward- processed. If this occurs, the process
intermediate will be quarantined until full investigation is completed.

Precautions Taken to Prevent Adventitious Agent Contamination

The fermentation suites operate as closed systems and are vaidated as such. Because
operations in these suites are carried out in closed systems, operators may work and move
between the suite, the non-product containing medium preparation room, and the
glasswash/autoclave room without changing oversuits. Operators and al equipment are
dedicated to the manufacture of rhAPC. The design of the production facility providesa
separation between cdl culture/harvest (pre-vird inactivation) and purification (pogt-vird
inactivation). Equipment and operators are not shared between the areas.

The HVAC ar handling system is designed to mitigate the possibility of contamination of
facility areas from both viable and non-viable airborne particul ates.

All ar handling systems within the cell culture suite are dedicated to the manufacture of
rhAPC.

A comprehensive environmental monitoring program exigts for the production facility.
Thisincludes chemica and microbiologica monitoring of the source water supply, clean steam,
water for injection and deionized water systems, viable and non-vigble particulate air monitoring
of key productions areas in both static and dynamic conditions, and surface monitoring of
surfaces and laminar flow cabinets. Alert and action limits and corrective actions are established
for al types of environmental monitoring. Additionally, at specified steps during production,
ettle plates and finger dab monitoring are carried ouit.

Manufacturing areas are cleaned and disinfected on aregular schedule in order to
minimize the potentid for contamination. Disnfecting agents are chosen for their ability
to prevent development of resistant organisms and have been vdidated againgt routine
florafound in the facility.

Comparison Between Pilot Scde and Commercia Scale Bioreactor and
Harvest/Recovery Processes

[
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In-Process Controls for Bioreactor and Recovery Steps

Thein-process controls for the cell growth, harvest, and initid recovery are of two
types: the control of critical process parameters during the process, and criteria for forward
processing (Specifications) for designated steps of the process. Critical process parameters are
control eements that are linked either to the achievement of the purpose of the step or to the
prevention of an event deleterious to downstream processing. A deviation from the critical
process parameters will trigger an investigation which may or may not result in materid being
forward processed or recycled.

Thereisthen aschematic for scale-up to bioreactor, bioreactor, product recovery, and
purification. Thisisfollowed by forward processng criteriafor --- steps going from culture
thaw and expangon to vird inactivation prior to the firg purification sep --------------------- :
Jugtifications for the tabulated forward processing acceptance criteria, aswedl as critica
process parameters, are a so provided.

Reviewer’ s comment: The in-process controls and acceptance criteria for continued
processing appear to be adequate

| n-Process Controls for Purification

Thein-process controls for the purification of the drug substance are of two types.
critical process parameters and criteriafor forward processing (in-process specifications).
Critica process parameters are control eements that are linked either to the achievement of the
purpose of the step or to the prevention of an event deleterious to downstream processing. A
deviation from the critica process parameters will trigger an investigation which may or may not
result in materia being forward processed or recycled. Process intermediates which fail to meet
Criteriafor Forward Processing will not be reworked or reprocessed. Ranges are generated
from ether |aboratory or pilot scale sudies as noted.
Of noteisthe === === --mm oo e column
(firgt column), and --------- usefor the----------------- and --- usesfor the -----------------
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Drug Substance Process Validation

The drug substance process vaidation has been successfully completed and resulting
datareviewed. All consistency runs were performed in compliance with established cGMPs and
with gpproved vdidation protocols. All excursons from the vdidation protocol, which includes
the Criteria for Forward Processing (CFP) and Ciritical Process Parameters (CPP), were
thoroughly investigated, as required by the vaidation protocol and determined to have no

Asrequested by the FDA, the forma process vaidation protocol for Drug Substance
Manufacture was supplied by Lilly as part of Amendment 8 to the BLA.

Vdidation of Cdl Growth and Harvest

This section covers Steps ---- of the process, ---------====== == mmmmmmmm e
--------------------------------- . Datais presented in this section that demonstrate that the
commercid scale processis cgpable of performing within the ranges described for both critical
process parameters and criteriafor forward processing and is comparable to data generated at
the pilot scae in preparaion of clinicd trid materia

This section contains average vaues, standard deviations, and ranges for processes at
both Lilly ------------------ )and -------- (------- ) processes, with the number of processes
contributing to the data set from each facility being dependent onthe parameter being vaidated.
There are ways at least ------- processes from -------- in the data set for parameter.

This section is generally acceptable. However, it isnot clear in the BLA
submission whether the -------- processes described were from the -------------- . For
instance, there is reference to both reactor and at the -------- manufacturing
facility, but the train is not specified . Also, for some tabulated averages and SDs, thereis
no mention of the Batches contributing to these statistics. At the FDA'srequest, these
issues were clarified in responses contained in Amendment 8.

5. Drug Substance Stability

Overview

The Drug Substance stability program consdts of ability sudies ----------------------
----------- (---------) and studies of samples kept -------======= == o= m s
The BLA containsdataon --------- -------- Batches, with data extending to -- monthsfor both
--- %C and --- °C storage. Thereisaso ------------ month stability data at —40 °C for three
Batchesfrom the ------------------------- (smm

month's stability data for --- °C storage of these -------------- batches.
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Batches ------ and ------ are consistency batches.

The drug substance stability program consists of the following assays and time poaints.

The specified assays were performed on dl ------ -------- batches, aswdl asthe ------------
development batchesfrom ------------- . Asnoted above, the BLA contains 9 months stability
dataa ----°C and ----°C for the ----------- batches, and 18 months' data at ----- OC for the

threg --------=-cmcmeeu- batches, and --- months dataat ----- OC for these batches.
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for aPC was revised upward from -------------------- rmgml to-------------- mg/ml. This
change caused an apparent -----------======mmmmmmmmmmnnon for these lots during the stability
program



Description of the storage vessels used for Drug Substance stability studies

Drug substance from each lot was stored in -----------==-== oo oo
----------- containers that duplicate on a reduced scale the container closure system (storage
vessd) for the drug substance. The containers are cleaned with -----------------ccmmmmeeeeon
----- , insd with ---------------------------- 'then -------------- before adding drug
subsgtance solution. Drug substance solution sampled directly from the commercid drug
substance storage vessdl is placed into the stability container. The container is capped with a---
----------- . The drug substance solution is ------------------------------- before being placed
in an appropriate --------- for storage.

During the pregpprova ingpection of the -------- production facility, there was
discussion of the fact that Drug Substance sability samples are initidly ----------------- a --
- 9C, rather than -------- only to --- °C asisthe case for the ----- liter ----------- usedin
actua production. This discrepancy was cited asa 483 item. In Lilly’s June 29, 2001 response
to the 483, Lilly agreed to amend the stability protocol to diminate the ------------------ a---
°C, ingead placing the Drug Substance stability vesselsina----------------------- immediady
after they have been filled with aPC and sedled. In this response, Lilly included --- months of
data to support --- °C stability for ------ lots of aPC (---------------=-==mmmmeoeemm )in---- liter
production -------------- ,induding -------=====-=nnnmueu- asoccursin production. Lily noted
that each of the Drug Product |ots were used to product --- drug product vaidation lots, and
therefore were subjected to --------------------mmm--

Lilly’s change in the Drug Substance -------------- method was deemed adequate.

An anomaly obsarved with Batch ------------ in the Drug Substance stability proogram.

Starting a the zero time point, low vaues were observed for ----------- for Batch ----- a both
--- %C and --- °C, inthe range of ---%, versus arange of ------- % for the other lots. These
vaues were gill within the lot release specification of ------ %. This Batch was of concern
because it was manufactured during the clean steam conductivity excurson at -------- , which
has received extengve review and discussion. This excurson was judged to have no detectable
product impact (See Questions and Requests for the Manufacturer at the end of this review)

Summary of results from the Stability Program for -------- --- ml vesHs

With the exception of the anomaly noted above, the rhaPC drug substance shows little or no
change for aslong as--- monthsinthe--- ml -------- vessd gability program, ether at the
typical storage temperature of --- °C OF =-====== === ==m o m oo . The-

----------------- properties used to determine the stability of rhAPC drug substance were -----

---------------------------------------------------------------- . These properties are ---------
----------------------------------------------------- that can occur in solution. In addition, ---
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The pooled dopeis---- Unitsmg per month, which is not satisticaly different from

Sability of Drug Subgtance in the Storage Vess

In addition to the primary stability program using storage in representative ----ml
containers, the ability of rhAPC Drug Substance was investigated in a----L pilot scde storage
vesd which iscommercid ----- L storage vessdl except for itsreduced size. The
contents of the pilot vessd containing rhAPC Lot ------------ WEre ----------- after --- and
--- months of $orageina--------- maintained a ----°C. Samples were taken from the
vesse and testing was performed. The results were compared to the initial
test results for the lot. No significant degradation was evident over the --- month storage
period. These data confirm that the stability results obtained from testing the Drug
Substance stored in the ----ml containers are representative of the results obtained from
testing the materid stored in the large-scade drug substance storage vessel. These data
aso demondrate that rhAPC Drug Substance is stable for at least --- months when stored
a----°C.

Moreover, as cited above in discusson Of ------------------ the --- ml storage, vessls,
Lilly’s June 29, 2001 response to the 483 Lilly included data to support ----- °C gtability for
two lots of aPC (-----------=---------- )in------ liter production -------------- , indluding two -

---------------------------- . The second cycle used to dispense aPC for Drug Product
occurred gpproximately --- months after the firgt, and thus this data in effect condtitutes ---
month stability detain the ---- liter production storage vessals. As shown tin the following table,
there was no sgnificant change in stability-indicating parameters during this --- month period.

[
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Stability of rhAPC Drug Substance After --------------oooooooooooomoo oo inthe
Commercid Storage Vessdl

Because the Drug Substance may be thawed and re-------------------=-mmmmmoeemmmo-
-------------------------- lots of Drug Product, the stability of rhAPC Drug Substance was
investigated throughout multiple ---------------------oomuu--- inthe----- liter commercid
storage vessel. The contents of the vessel containing a development batch of rhAPC, Lot ------
-------- , were --------- and initia test samples were removed. The Drug Substance was ------
----------------------------- for sampling, completing thefir ------------------. ThiS --------
-------------- process was repeated for atotal of -----------------. The drug substance was
held a --°C for acumulativetime of --- hours. Asisseenin the following two tables, ---------
---------------------------------------------- produced no sgnificant change in stability-
indicating parameters.

[
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Pannsfor future gability testing

The frequency of stability testing for routine lots of rhAPC drug substance is at leest ------------
--- per year. Samples will be stored in a smdl-scade equivaent of the commercia storage
container. If amanufacturing change or deviation occurs and it is deemed necessary, additiond
dtability testing will be undertaken.

Evauation of rhAPC Drug Substance Stability in Solution

In order to determine which assays are most useful as indicators of sability, a
development lot of rhAPC drug substance (Lot --------------- ) was stressed in solution at a
range of pH vaues and temperatures, and andlyzed using a variety of methodologies.. Solution
Sability was evduated at -------------------------mmmmmoooo- The effect of




------ ) was subgtantialy less than the level present in commercid rhAPC drug

substance. Increased -------------------------- tendSto -------- e
---- of rhAPC, s0 the degradation rates observed in this study are greater than would be
expected for rhAPC drug substance.

This study demondrated that ----------------------- is the predominant degradation
pathway for rhAPC in solution ét ----------------- Formation of ----------------cmmmmmmmmmeeeo
------------------------- is much more rapid &t --------- than at ----------, accounting for a
more pronounced decrease in ----------------------mmmooooooo- , Subgtantial rhAPC -----------
-- isobserved by ------------- , and this degradation pathway is mogt likely responsible for an
extremelossof ---------- at observed ----mmmm e
-- andysis did not reved any additional degradation pathways. Based on these reaults, ---------
---------------------------------------------------------------------- appear to be the most

Effect of added ------------------- on aPC in solution

The effect of added --------------------------- was evauated using the same garting
solution as described in the previous section. The adjusted solution contained --------- % ------
----------------- . This solution was stored at --°C and samples were removed for testing at ---
--------------- hours. As seen in the following table, no sgnificant degradation was observed in
any of the assaysfollowing ---------------------- exposure, and, within assay variability, -------
------ was unaffected

]

--------------- . These data demondtrate that the ------------------------- assay will detect
rhAPC ---------- . However, -------------- does not appear to be a Sgnificant degradation
pathway for rhAPC.



39

Conclusions Regarding the Drug Substance stability program

Lilly has presented a well-conceived program for examining the sability of --------
Drug Substance. This program is supported by ancillary studies to determine the most effective
gability-indicating parameters, as well as sudies on gability in --- and ---- L (production scae)
vessds, studies on gtahility in solution, and studies on the effect of added ------------

The aPC Drug Substance appears to be stable for a least --- months when stored -----
--- a ---°C and for at least --- months when stored -------- at ---°C. In Amendment 20 to the
BLA, . If thisdatais satisfactory, it would probably be sufficient to support a--- month lifetime
at ---°C or an --- month lifeime & --- °C. However, based on equipment design of their ------
-------- , Lilly is asking for a---- month lifeime a —--- °C. Thiswould seem to require
continuing the --- °C stability program ot to --- months.

Reviewer’ s comments

1. Because at the time of BLA submission Lilly only had real-time Drug Substance
stability data for --- months at --- °C and --- or more months at --- °C, at approval the
FDA can only grant an --- month lifetime at --- °C, with a post-approval commitment to
extend the lifetime when data becomes available. --------- n month stability data at ---°C
was supplied in BLA Amendment 20. In response to Question 4 inthe CM & C Discipline
Review letter issued September 21, 2001, in Amendment 24 to the BLA Lilly clarified the
--- °C specification for the Drug Substance storage --------- (See Questions and Requests
for the Manufacturer at the end o f this review for further discussion.)

2. Itisof concern that Batch ------- was made at the end of
-------------- resulting from

( 483 item #1)
However, this ---------- was judged to have no detectable product impact (See Questions
and Requests for the Manufacturer at the end of thisreview for further discussion.)

6. Drug Product Manufacturing
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Components of Commercid 5 mg and 20 mg rhAPC Drug Product

The rhAPC Drug Product Solution prior to lyophiization nominaly conssts of 5 mg/ml rhAPC, -
------------------ ) sodium chloride, ----------------------) citrate and -------------- sucrose
(solid- gate stabilizer/bulking agent) Excipients as per Pharma European and USP-citrate
formulation
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rhAPC Drug Product, 5 mg and 20 mg, will be suppliedina---------------==-==-omoooooeeee-
------------------------------ vid witha------------------------------- stopper that is secured

an ------------- crimp sed witha ------------------ flip top. Prior to use, the drug product is
recondtituted with an appropriate volume of serile water for injection to a concentration

of gpproximately 2 mg rhAPC per ml. The solution of recongtituted drug product should

not be held longer than 3 hoursin the via, because it does not contain an antimicrobia
preservative (i.e., nornpreserved). The solution of recongtituted drug product must be

further diluted with an appropriate volume of sterile 0.9% sodium chloride injection prior

to continuous intravenous adminidiration for up to --- hours.

A vid of the proposed commercid rhAPC Drug Product, 5 mg will typicaly contain a-
--% excess (----- mg rhAPC/via) and avid of the proposed commercial rhAPC Drug
Product, 20 mg will typicdly contain a-------- % excess (-------- mg rhAPC/vid) to dlow for
delivery of the labd claim.

The intended commercia batch szesare ------- vidsfor the 5 mg presentation
and -------- vidsfor the 20 mg presentation. Tables of ingredients and amounts.

Lyophilization
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]

A study was conducted to evauate the ---------------- dability of solutions of
recongtituted rhAPC Drug Product -------============= == oo
---- for --- hours. There was no sgnificant changein ------------- . However, dthough the
recongtituted rhAPC Drug Product exhibits acceptable ------------------------- and ----------
-------------------------- dability for up to ----------------------ommooeeee------ the OlUtiON

of the recongtituted drug product should not be held longer than 3 hoursin the vid, because it
does not contain an antimicrobia preservative.

A study was conducted to assess the in-use stability of 1.V. solutions of diluted rhAPC
Drug Product with readily available and commonly used I.V. bagsand I.V. adminigration sets
made Of ------------mm oo
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]
A - lossin rhAPC --------------- was observed during the first hour of pumping
(OEiVErY). == e e s
-------------------------------------------------------- does not sgnificantly impact the
delivery of
the drug. After the first hour of pumping, no further ----------= === oo is
evident, because the rhAPC --------------- of the pumped samples from later time points
were the same as that of the initiad (0 hour) sample. No sgnificant change (within assay
variability) was observed in the ------------- gability, asindicated by the --------- results,

during thisin-use stability sudy. The results of thisin-use stability study support
continuous 1.V. administration of the proposed commercia rhAPC Drug Product for up
to --- hours a commonly-used infuson rates of 5 mi/hr to --- ml /hr with the rhAPC
concentration in the 1.V. solution ranging from 100 ng/ml to 200 ng/ml.

Compatability with ----------- bottles and --- syringes was adso demonstrated (reviewed but
not shown).

Reviewer’ s comment.

Lilly has advised the FDA , via submission of Amendment 13 to the BLA, aswell asvia
teleconference July 31, 2001, that more extensive studies on stability upon dilution into
IV solution support 12 hour stability, but indicate an unacceptable loss of activity at ---
hours. Therefore, in the Package Insert Lilly has to shortened the recommended lifetime
upon dilution to 12 hours. Data from Amendment 13 supporting this change are
summarized below in Table 4 from Amendment 13.

Dilutions of rhaPC from five different Drug Product lots were used in this study:

[

]
]

In order to assess the effect of different IV bag plastic formulation, rhaPC was diluted
into three different types of normal saline 1V bags; i.e.

Saline solution A': , Saline
solution B :
Ssaline solution C:

[
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]

In these studies, the ------------ for the diluted rhaPC solution observed after --- hours
showed declines in the range while declines at --- hours showed a
range of ). Based on this data, the change in recommended lifetime in

an |V bag appearsto be a justified in terms of reducing variability and overall loss of
activity.

Certification of Excipients
The excipients used in manufacture the rhAPC Drug Product 5 mg and 20 mg
presentations comply with the monographs of both the Ph.Eur. and the USP/NF. Sample ------




------------------ . These COASs contain the batch number, date when qudification tests were

passed, and manufacturl ng release date. These specifications for excipients appear adequate.
The endotoxin specification for Water for Injection is-----------------

Name and Address of the Manufacturers for rhaPC Drug Product

[

5. Lot releasetesting of the rhAPC drug product for --------=--=====----mmmmmmmm oo
---------- will be performed at:

Eli Lilly and Company

Lilly Corporate Center

Indianagpoalis, Indiana 46285-0002

USA

[
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]

7. Find Quality Control release of the rhAPC packaged drug product will be performed by:
Eli Lilly and Company

Lilly Technology Center

Indianapolis, Indiana 46285-0002

USA

8. Stahility testing of the rhAPC drug product will be performed at:
Eli Lilly and Company

Lilly Corporate Center

Indianapolis, Indiana 46285-0002

USA

and

Eli Lilly and Company

Lilly Technology Center

Indianapalis, Indiana 46285-0002

USA

Other Products
Other products manufactured at ---------=-==-==-=======zmccmcmuz- . are provided in Drug
Master File NO. ---=-=-==-=---

Description of the Manufacturing Process. 89
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Formulation

-------- rhAPC Drug Substanceis -------------------- and ---------------- N,
(-=---mmmmmmmmm e to produce homogenous rhAPC Drug Substance Solution. A calculated
quantity of rhAPC Drug Substance Solution is then transferred to a suitable, temperature-
controlled, primary compounding vessdl to produce rhAPC Solution Section. ---- lots of

50
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the procedure as described above. The action limit from the gart of the transfer of the rhAPC
Drug Substance Solution into the primary compounding vessd (defined --------=======--c—cm---
--------------- ) to completion of the serilefiltration is--- hours.

Reviewer’ s comments
1. What isthe process for deciding whether or not to

2. Smilarly, how isa decision madeto
These questions were discussed during the inspection, and resolved in
Amendment 20 to the BLA (See Questions and Requests to the Manufacturer at the end of
thisreview, # 5 and # 6)

Container Closure

------------------------------------------------------ 5 ml and/or 20 ml vids are dleaned using
vaidated washing cyclesin an automated via washing machine. Thevidsae ------------------
sterilized and depyrogenated Dy --------==== = oo oo m e
---------------------------------------------- Thevid closures (i.e,, 13 mmand 20 mm ------
--- gtoppersfor 5 ml and 20 ml vids, respectively) are washed and ----------- Serilized usng
vaidated washing and gterilization cycles in an automated stopper washing/sterilization machine.
Validated washing cycles are designed to provide a----------========= s mmmmm oo

Filling
Filling equipment that has been Serilized by ----------------- isusad for filling

the derile solution into vids.. The serile-filtered rhAPC Drug Product Solution is subjected to

----------------------------------------------------------------------------- . The gerile-
filtered solution is asepticdly filled into sterile vids and serile Soppers are partidly inserted into
the vids. Filling checks are conducted during the filling operation at regular intervas and are
compared to the theoretica filling weight. The same rhAPC Drug Product Solution is used to
produce both the 5 mg and 20 mg presentations by varying the amount of sterile-filtered solution
filled into gppropriate Sze vids.

Reviewer’ s comment
|s there mixing of the Drug Product solution after
immediately before filling?

. Thisissue was
discussed and resolved during the inspection (See Questions and
Requests to the Manufacturer at the end of thisreview, #8).
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Lyophilization

Thefilled vids, with partidly-seated stoppers, are loaded into a pharmaceutical-type
freeze dryer for lyophilization. Thefilled vids are processed under conditions thet result in the
product being -------- -------- C before primary drying isinitiated. Shelf
temperature and chamber pressure (vacuum level) are controlled and monitored throughout the
freeze-drying process. Predetermined primary-drying and secondary-drying hold times a the
established temperature/pressure conditions prevent product collgpse and result in adrug
product with low moisture (water) levels. The freeze-dryer chamber pressureisthen -----------
---------------------------------------------- and the
stoppers are then fully seeted into the vids.

Capping and Sorting

Thevids are removed from the freeze dryer and passed through a capping machine for
goplication of an ----------------- sed. After sedling, dl vids are ingpected for visble defects
and unacceptable units are discarded. Random samples are removed for assay for release
e {Ter: o R e L L EEEE

Repeat Operations

If necessary, norma operations described within the batch record, such as ---------------------
--------------------------------------------------------------------------- asneededin
accordance

with current Good Manufacturing Practices. The option for ------------- Isdiscussed a the

end of this review under Questions and Requests for the Manufacturer, # 7.

Labdling and Secondary Packaging
Nude vids are transferred from the manufacturing area to the packaging areafor
labeling and secondary packaging. Labels are affixed to the vids and the labeled vids are

subsequently packaged into the appropriate secondary packaging.

Reviewer’ s comment

Does --------------- make other lyophilized productsin the same, or similar vials? What
precautions are taken to prevent the nude (unlabelled) rhaPC vials from getting mixed
up with unlabelled vials for other products? Thiswas discussed and resolved during the -
--------------- inspection (See Questions and Requests for the Manufacturer at the end of
thisreview, # 9)

Sampling Plan

Samples are removed a various intervals based upon the assay to be performed,
according to the following table. In-process samples are taken as indicated in the table
below. Dose checks are performed at regular intervals. Samples of the drug product for
release testing are removed randomly from the lot.
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Asper my request, the forma Process Vdidation Protocol used to vaidate Drug Product
process was submitted in Amendment 8 to the BLA.. The Process Vdidation Protocol from ----
----------------- . is dated October 10, 2000, with final sign off on October 9, 2000 from four
Lilly representatives. This precedes the manufacture of vaidation lots, asthefirst 5 mg Drug

Product Vdidation Lot (--------- ) was executed October 13, 2000, and the first 20 mg Drug
Product Vdidation Batch (---------- ) was executed October 18, 2000. The Process
Vdidation Protocol specifies manufacture of ------ 5 mg vdidation lots, and -------- 20mg

vaidationlots. The protocol contains detailed specification of the Drug Product manufacturing
process, Critical Product parameters, and requisite analyses. Sampling procedures and the
process for vdidation of lyophilization is spelled out in consderable detail. The Drug Product
Process Validation Protocol is adequate.

|n-Process Controls
As shown in the following table, there are --- stepsin the Drug Product process, and ---
parameters are briefly described, with their specified limits.
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Release samplesare pulled -------------===--ommmmmmm e

]
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samplesfor ------------------------ which are pulled at the ---------------====---mmeeemme -

and end of the batch.

Specifications and Methods for Drug Product

[



57

Reviewer’ s comments on Lot release specifications for the Drug Product

1. In Amendment 13 to the BLA, Lilly increased the lower limit for potency from 300
U/mg to 350 U/mg. In the same amendment, Lilly reduced the recommended lifetime for
rhaPC diluted in 1V solution from 24 hours to 12 hours Both changes are aimed at
providing higher and more consistent activity during patent infusion.

2. As per FDA request, ------------ has developed and validated a new ---------- assay for
the Drug Product, and has lowered the ------------ specification from ---------------- rhaPC
to ----------- rhaPC. Thisinformation was submitted in BLA Amendments 8 and 11, and

represents a validated improvement in product specification. The Drug Product -----------
------- specification is now satisfactory.

3. In the Specifications from the BLA, ---------- isthe only identity test for Drug Product.
Lilly has since agreed via Amendment 24 to make Phase IV commitments for two
additional identity tests: a)The ---------------- assay will be validated and used for identiy
and purity b) --------------- analysiswill be validated as an assay for identity.

4. As part of the Lily response to an Indianapolis PAI 483 citation, Lilly has agreed to
lower the Specification.

5.

Certificates of Andysisfor Vdidation Lots

The BLA Cetificates of Andysisfor the ----------- vaidation lots of

the 5mg presentation, and COAsfor ------ 20 mg presentations.

As specified in the Process Validation Protocol, these lots of the drug product have been
produced at full scae by the commercid processin the commercid facility, --------------------
-------------- . These lots were manufactured in October and November of 2000.

Analytica Datafor rhAPC DrugProduct L ots
Throughout the drug development process, the anaytica methodol ogies and
specifications for rhAPC Drug Product have evolved. Although the technologies used for




SHectivity and

reproducibility. Therefore, only recent lots of material have been analyzed by the current
revisons of the andytica methods provided in this submisson. The reporting limits for
some of the earlier andytica methods aso may be different from those listed under the
current methodology.

Data has been supplied for the --------- ------------ 5mg vdidation lots-----------------------
------------------ and the -------- 20 mg vdidation lots from Cataytica: ----------------------
------------------------------- This datais shown in the following tables:
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]

Als0 presented is baich andysisfor 10 mg dlinicd lots produced using the commercid
process, as wdl batch andlysisfor 10 mg dinicd lots produced usng the -------- process (for
Phasel and I1'). Itisof note that analyses of dl the clinical Drug Product lots were more
extensve than the andyses used for the commercid lots. The clinicd lots were routingly
characterized for ------------mmm oo

---------------- . In addition, the Drug Product made from the -------- materia was
characterized for ----------- oo
--- Furthermore, and perhaps most importantly, the ------------------------ Drug Product was
andlyzed for ------------mmmmmmm o , aswell as content of specific ----------------

Reviewer’ s comments
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It is my opinion, with the agreement of Gibbes Johnson, that Lilly , asa Phase IV
commitment, should institute as part of the Drug Product stability
program, and possibly as a lot release for the Drug Product. Thisissue has been
addressed in amendment 24 to the BLA, and is discussed in the Questions and Requests to
the Manufacturer section at the end of thisreview, # 10.
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Andytica Methods and Vadidations for rhAPC Drug Product
The andytical methods that are used to control both drug product and drug substance
are: identity and purity of aPC (---------- e L L EE R L L

for Drug Product, is performed at Lilly. These methods were reviewed by Gibbes Johnson
during PAI ingpection August 7-8, 2001. Lot release tests for Drug Product that are performed

Reviews of the ---------------- method of water determination, -------------------------- and
the properties of recongtituted solution method are found at the end of this document.

Container Closure System for rhAPC Drug Product

The commercia rhAPC Drug Product is alyophilized (freeze-dried) powder in
aglassvid for parenterd use and will be commercidly available as both 5 mg and 20 mg
presentations. Prior to lyophilization, an gppropriate amount of rhAPC Drug Product

solution isfilled into appropriate Sze -------- glass vids, which have been trested with
------------------------- . Both presentations of lyophilized drug product use an appropriate
2 - mm oo e stopper. The
product

contact portion of the stopper has a --------===---=-=------mmmmmmmmmoeeo oo , whichisinert and
does not interact with the drug product. A ------------------- is gpplied to the non-product

contact surface t -----------=---=-mmmmmmmm oo Stopper to facilitate handling
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during the seeting and stoppering operations. The -----------------cooommmmmmmnon and forms
-------------------------------------------- surface, diminating ---------- particulates from the
stopper. ----------------- seds with flip caps will used to secure the stoppersin place.

Figure ILF.1. Assemblad Containar Closure System

Suitability of the container components

The elastomeric components meet the requirements of the USP <381>, Elastomeric
Closuresfor Injections. The glass meets the requirements of the USP <661>, Containers:
Chemica Resgtance - Glass Containers.

Because the recongtituted rhAPC drug product is agueous with a

nomina pH of ---, the extraction properties of the solution of recongtituted drug product
are not reasonably expected to be different from that of water. Therefore, extraction
testing of the elastomeric closure does not need to be repeated with the drug product.
Manufacturer’ s extractable data, contained in --------------- provides assurance that the
elastomeric closure is safe for use with the drug product.

Sterilization Process Vdidation

Astechnologica changes occur and additional data are andlyzed, Eli Lilly and Company
OF === == mmmm oo e . may change their validation practicesin accordance
with corporate change control policies. Consequently, the information and data supplied in this

document do not require revision during annua updates to the Food and Drug Adminigtration.

Reviewer’ s note



Lilly needed to clarify whether or not thisis a general policy statement, versus the
statement “ the information and data supplied in this document do not require revision
during annual updates to the Food and Drug Administration” referring specifically to
sterilization validation. This issue was discussed during the ------------ inspection, and
resolved in Amendment 20 to the BLA. For further discussion, see the Questions and
Requests to the Manufacturer section at the end of thisreview, # 12.

Overdl Manufacturing Operation.
[

Reviewer’s comment

In May, 2001 Lilly notified the FDA about an excursion in the function of the ---------------
----------------- equipment used in sterilization of the Drug Product vials, in which the ------
. Thishas
necessitated re-validating the , and production of further Drug
Product consistency lots after this validation. Data on was submitted to the BLA as
Amendment 1., and the issue was addresses during the ------------ PAI and in further
discussions between Laurie Norwood, Lead Inspector, and ---------------- .

Schemeatic of Overdl Drug Product Manufacturing
[
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Drug Product Solution Filtration

The Customized Buffer Solution and rhAPC Drug Product Solution are compounded as
described in the manufacturing process (batch formula reference). In-process samplesfor -----
------------------------------------------------------ are collected from the rhAPC Drug
Product Solution during the compounding process. The Customized Buffer Solution isfiltered
through a -------- mm filter asit is added to the rhAPC Drug Substance Solution. Although this
filter may be sexilized prior to use, the purpose of thisfilter is----------=-===cmmmmmmmmunao .
The specification for pre-filtration ---------- isno morethan ----------------- . Thetank
containing the rhAPC Drug Product Solution is pressurized with ---------- to trandfer the
product to a sterile holding tank through a pre-derilized -------- mm filter, ----------------
testing is performed before and after
filtration of the solution.

[




Specifications Concerning Holding Periods
Time limits for specific phases of production have been established to ensure
microbiological, chemicd, and physicd purity of the product. Thesetime

66
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limitsindude:

»--- hours from the start of rhAPC Drug Substance Solution dispensing to the

completion of gerilefiltration;

»--- hours from the preparation of the Customized Buffer Solution to transfer to the

tank containing rhAPC Drug Substance Solution; and

»--- hours from the end of filtration to the sart of the freeze dryer cycle.

Time limits were established based on product development data, ----------------------------
and --------------- gudies. In --- hours, thereis no significant ------------------=----=ouuuu-- in
the Drug Product buffer

7. Drug Product Stability

Drug Product gability assessment is performed a Lilly manufacturing facility in Indiangpolis
The gtability of rhAPC drug product is demonstrated by --- primary sability lotsand ---
supporting sability lots. The test results for --- additiond dinicd lots and --- development batch
are aso included as additiona evidence of rhAPC Drug Product

dability. ----- of the primary gability lots are the commercid 5 mg presentation, and the other
three primary stability lots are the commercia 20 mg presentation. All ----- supporting Sability
lots are the 10 mg presentation. The additiond ------ lots are aso the 10 mg presentation. The
process for setting specifications and determining the recommended shelf life utilized the Sability
information from both the primary and supporting sability studies. This gpproach was judtified
by performing ---------=====m oo e tests to demondtrate that
the gtability profileswere smilar for dl --- lotsover Al ----- product presentations. Currently,
18 months of deta are available for the primary stahility lots, and --- months of data are
avallable for the supporting sability lots.
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Drug Product Stability Protocol

The andytical properties used to determine the stability of rhAPC Drug Product are------------
------------- (Protein C: Activated), ------========= s oo oo e
------------------------------ which are indicaive Of ------=====mmmmmm
which can occur in solution, and potentidly in the lyophilized sate. The ------------ test

will detect ---------------mmmmmmmmeeee that can occur in the lyophilized gate. The -------- test
(Protein C: Activated) Will detect any -----===- === = m oo e
regardless of the cause. The ----------------ommmmuuen of the drug product is measured to
demongtrate that the amount of---------- remains acceptable throughout the storage period.
The above parameters are a0 investigated after recongtitution and holding for up to

--hours to determine the stability of the rhAPC drug product formulation in the solution

state.

----------------------------------------- are additiona parameters tested on the lyophilized
drug

product to ensure ------------==--=-ooommmmm - into the container is minima and does not
affect the formulation.

-------------- is performed to ensure the integrity of the container closure system for

prevention of ---------------mmmmmmmmaaaeo- throughout the defined dating period.




------------------------------ is performed to ensure acceptable - - --------------- throughout
the storage period.

In addition to the proven stability-indicating tests, the protocols contain tests for ----------------
The

testsfor ----------mmmmmmm e were performed for the primary stability batches only.

The andytica properties used to determine the stability of rhAPC Drug Product are ---
-------------- (Protein C: Activated--------------=- ==
---------------------------------- which areindicative of -------------------cmoommoeeee- Of
the molecule which can occur in solution, and potentidly in the lyophilized Sate.

The above parameters were also measured after recondtitution. At various time points
throughout the studies, the stability of rhAPC Drug Product is determined after recongtitution.
Samples of lots placed on gability are pulled at the ----------------------- month time points.
The contents of the vids are recondtituted with Sterile Water for Irrigation (Injection) and held
A - The results of these samples are compared to a sample
recondtituted and andyzed immediately (O-hour).

Graphs of the measured stability indicating parameters show no gppreciable change, even under
accderated conditions ( ----------------==----- relative humidity for up to -- months)
Shown are below are graphs of activity at normal and accelerated conditions
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[
]
The pooled dope ----------------=--mmmmmmoemmmo- per month, which is not statigticaly
different from zero.
Also shown below is the pooled graph for ----------------- , as determined by the -----

---------------------------- method. Note that the dope remains < 1% water content, even
though lot release specification is st at --%. The Drug Product manufacturing history givenin
the BLA, extending from lots made with the -------- process dl the way through commercia
lots shows water content ---%, indicating that -- % lot release pecification is excessvely
liberd.
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]
Reviewer’ s comments
1. Istherequest for -- month stability justified on the basis of the 10 mg -- month
stability data? This issue was addressed in Amendment 24 to the BLA (see Questions and
Requests to the Manufacturer at the end of this review, # 13)
2. As discussed elsewhere, Lily should make a Phase IV commitment to add ---------------
analysis to the stability program.  Thisissue was addressed in Amendment 24 (see
Questions and Requests to the Mnaufacturer at the end of thisreview, # 10).
3. Sability data on ------------------ , taken together with the Drug Product manufacturing
history, indicatesthat the -------------- never exceeds the --% range, and that the --% lot
release specification should be lowered. Thisissue was addressed in responses to the
Lilly: PAI.

Photostability

--- rhAPC primary gability lots, ------------------ (5 mg presentetion) and -----------
(20 mg presentation), were used to determine the effects of exposing unlabeled and packaged
viasof product to visble and UV light. These lots are representetive of the commercid
formulation and were in the commercid vids with and without the commercia boxes described.
As per the ICH guidelines on photostability testing of new drug substances and products, the
light source described in option 1 --------------- ) was used for exposing product. Samples
were exposed to an overdl illumination Of ------=--=== - oo mm s e



lyophilized drug product. There was no changefor --------------------------- , evenfor -----
vids. Therewasdso no changein ------------- forthe20mg ----- vids, whiletherewas a ---
-% decreasein ------------ for the 5 mg vids

Reviewer’ s comment

There was no changein ----------- content or ---------- for packaged vials, indicating the
normal conditions for storage, which would be in cardboard boxes, is adequate.

The package insert reads as follows:

Preparation and administration instructions. Use aseptic technique.
10. Avoid exposing Xigris solutions to heat and/or direct sunlight. No incompatibilities have
been observed between Xigris and glass infusion bottles or infusion bags and syringes

mede of polyvinylchloride, polyethylene, polypropylene, or polyolefin.
(and)

How Supplied
Xigris should be stored in arefrigerator 2° to 8°C (36° to 46°F). Do not freeze. Protect
unrecondtituted vids of Xigris from light. Retain in carton until time of use. Do not use beyond
the expiration date stamped on the vidl.

Plans for future gtability sudies
Three production lots of rhAPC Drug Product will be placed on gability usng the
following protocols.
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]
In Amendment 24 to the BLA, Lilly has committed to placing at least one lot of the 5 mg
presentation and at least one lot for the 20 mg presentation on ability each year. If a
manufacturing change or deviation occurs and it is deemed necessary, additiond stability testing
will be undertaken. The protocal is asfollows.
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|
The stability datawill be reported in the annua report. Lilly will continue to monitor the

drug product for potentia changesin degradation products. If a change or deviation occurs and
it is deemed necessary, additiond stability testing will be undertaken. Based on sound scientific
principles and after proper review and approva, time points and/or tests may be added to the
gability protocol. Should any lot of rhAPC drug product fail to meet product specifications
during the gpproved dating period, Lilly will withdraw the lot and a thorough investigation will
follow any product withdrawd.

Conclusons. Recommended Expiration Dating and Storage Conditions

The andysis of the sability data demondrates that a --- month shelf-life can be assigned
to rhAPC drug product when stored a 2 °C to 8 .°C (46 °F to 59 °F). The lyophilized drug
product may be exposed to temperature and relative humidity conditions up to ---°C and ---%
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relative humidity (eg. during shipment of product) for up to -- months. Chemicd and physicd
stability of rhAPC Drug Product has been demonstrated for -- hours a ---°C after
recondtitution. From amicrobiologica point of view, the product should be used immediady
after recondtitution. If the product is not used immediately, it may be held at room temperature
(15°Cto 30 °C[59 °F to 86 °F] ), but must be used within 3 hours

8. Drug product Methods

The following section contains reviews of methods and method validations used for Drug
Product; i.e. determination of water content, osmolarity of --------------------------- and
solution characteristics of recongtituted product.

1. Method B07016
Determination of water in recombinant rhaPC Drug Product by ---------------ccccooeemmooaeo-

ummary

Method BO7016 was developed for the determination of water in Recombinant human
activated Protein C (thAPC) by --------------mmmmmmmmoe oo . This method meets
the requirements of the USP generd test <921> for water determination. Coulometric
measurements are performed using @& ----------------=======mmmmoooomoo- instrument, or

equivaent.
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1. and solution used in cell banks
Specifications are provided for the ------------- , and ---------- solution. These media are not
routingly tested. -------- should commit to testing ---------- medium, -------- medium, and the
------------------- solution.

A request for this commitment was conveyed 8f of the CM & C Discipline Review letter issued
September 21, 2001. Lilly provided a satisfactory response to thisrequest in - Amendment 24
tothe BLA; i.e.

Question 8f
Please implement routine testing of the ---------------- media,
and the ------------------- Solution for

and other parameters as appropriate. Please
provide specifications for thistesting.

Lilly Response
The specifications for the------------ mediaare:
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]
-------------------------- Solution used in cdl banking is made up at the time of use by
COMIINING - - === === = = oo oo oo o o o o e
are controlled according to the pecifications provided in theinitid BLA, Section
I.C.1al., Specifications and Test for Purchased Raw Materias. Based on the
specifications for the---------- media, the -------------------------- 2 0 B
provided in the BLA, Eli Lilly and Company believesthet the ----------------------- Solution
is adequately controlled based on its preparation as required.
| agree that the preparation and content of ------------------------- solution appearsto be

adequately controlled.

2. Manufacturers of ------ and ----- media
Lilly must specify the manufecturers of ------ and ----- media

A request for this information was conveyed to Lilly in Question 7 of CM & C Discipline
Review letter from September 21, 2001. Lilly provided the requested information in
Amendment 24 tothe BLA; i.e.

Question 7

Please specify the manufacturers of the ------ and ----- media
used in cell banking, and supply Certificates of Analysisfor
these media.

Lilly Response

“The raw materids ------ and ----- , used in Cdll Culture and Harvesting, Step Nos. 3
(-m=mmmmm e yand 4 (-------mmmmmmmmme e ) are supplied by both ---------

and ----- (-------- powder) from both suppliers are provided (on the following pages-reviewed
but not shown in this discusson).

This description of the manufacturersis adequate
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3. Drug Substance Stability to be granted at approval
Because a the time of BLA submisson Lilly only had red-time Drug Substance stability data
for --- monthsa ---°C and --- or more months at --- °C, at gpprova the FDA can only grant
an ---month lifeime & --- °C, with a post-gpproval commitment to extend the lifetime when
data becomes available. ---------------- month stability data at ---°C was supplied in BLA
Amendment 20.

In response to Question 4 in the CM & C Discipline Review letter issued September 21, 2001,
in Amendment 24 tothe BLA Lilly daified the --- °C specification for the Drug Substance

Question 4

The BLA contained drug substance stability data for up to

-- months at --- °C and -- months at --- °C. Based on these
data, an expiration dating period of -- months at --- °C can be
granted. Please provide a stability protocol for FDA review.
Upon review and approval of this protocol, data supporting
extension of the dating period can be submitted in an annual

report.

Lilly Response
Storage of recombinant human Activated Protein C drug substance a -------- -----------------
----- .isina--------- with asetpoint of ---°C with atolerance of gpproximately -------°C.

While the storage temperature for the drug substance is described in the initid BLA as
“Lessthan or equd to ---°C,” (Section I.G., Container Closure System), this represents a
worst case scenario. In addition, ------- month stability data at accelerated storage
conditions (---°C) provides assurance that the drug substance remains stable during
possible brief excursons above the --------- setpoint of ---°C. Therefore, Hi Lilly and
Company believes that the --- months long-term stability data (---°C setpoint with a
tolerance of gpproximatdy -------- 5°C) for the primary drug substance lots submitted
September 7, 2001, Seria No. ---, supports an expiration dating period for the drug
substance of --- months. When --- month stability detaiis completed according to the
stability protocol provided in Section |.H.1., Drug Substance Stability Protocol, page 799,
Eli Lilly and Company will extend the expiry dating to --- months and submit the datain
an annua report as required by 21 CFR 601.12(d)(2)(iii). In addition, at least one lot of
drug substance will be placed on stability according to the Stability Protocol for Future
Lots provided in Section I.H.1.a. Drug Substance Data, page 840.

Moreover, as noted above in the review of Drug Substance stability, the stability of rhAPC
Drug Substance wasinvestigated in a--- liter pilot scale storage vessd which is representative
of the commercid ---- liter orage vessdl. The contents of the pilot vessel were --------- after -
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-- and --- months of orageina--------- maintained a ---°C. These data demonstrated that
rhAPC Drug Substance is stable for at least 18 months when stored & ---°C

It isthe opinion of this reviewer and BLA Committee Chairman Gibbes Johnson thet thereis
adequate judtification for an --- month Drug Substance lifetime, and aso an adequate proposal
for extending the lifetime to --- months when data becomes available.

4. Anomalous Observation on Batch -------
Lilly should supply some rationde for the rdaively low --------------- vauefor Bach ------- .
It isof concern that Batch ------- was made at the end of the Clean Steam conductivity
EXCUrSOoN resulting from ------ - oo oo e
--------------------- in the tap water used to supply the Clean Steam system (-------- 483 item

This issue has been included in the consderation of the Clean Steam conductivity excurson,
which has been the subject of extensive review and discussion between mysdlf, BLA Committee
Chairman Gibbes Johnson, and Lead Investigator Laurie Norwood. The --------------------
vaueis gill within lot release, and is not judged to be of concern. The impact of the clean steam
excursion on this and other |ots has also been judged to not be of concern, since the lot release
datashow and stahility data show no product impact. A memorandum reviewing thisdatais
attached.

I — of the Drug Product before Sterile Filtration
What is the process for deciding whether or not to ------------ the rhaPC Drug Product
solution?

I —— the Drug Product during Filling
How isadecison madeto -------- the Drug Product solution during filling?
Issues 5 and 6 were discussed during the ------------ PALL TN —mm e
------------- of the drug product are never performed, and descriptions of these operations are
not contained in the Batch Record. Therefore Lilly and ------------ agreed to remove

descriptions of these operations from the BLA. This agreement is found on page 1 of
Amendment 20 to the BLA; i.e.

“Inthe BLA the Sterile Filtration, Section I1.D.1.c., Description of the Manufacturing

Process, has been amended to remove the following from theinitid paragraph:

“The rhAPC Drug Product SOIULION --===== === == === oo e e e o o e e e
--------------- ., and ‘ The gterile rhAPC Drug Product Solution -------===========ommmmmunname
---------------------------------------- ' This change has been made so that the BLA
accurately reflects the drug product manufacturing process.”

7. Drug Product
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The Drug Product manufacturing section of the BLA (page 90) contains a description of the
derile------------- of drug product solution after a-------------------------- tedt. Lilly
must submit to the BLA avadidation study which supportsthis---------- step and includes
an anayds of drug product gability following such a----------------------

Thisissue was communicated to Lilly via Question 5 of the CM & C Discipline Review letter
issued September 21, 2001. Lilly responded in Amendment 24 to the BLA, by providing

results of avdidation sudy for ------------- using Development Batch ----------- ,
which was manufactured at ----------- pl.e.
Question 5
The drug product manufacturing section of the BLA (page 90)
contains a description of the sterile of drug product
solution after a test. Please submit to
the BLA avalidation study which supports this ---------------- step

and includes an analysis of drug product stability following such

Lilly Response



These andyses indicate no product impact of ---------------------- .

In order to demondrate that refiltration has no sgnificant effect on stability, Lot ----------- was
analyzed after ----months of storage at -----------------==----------- conditions. --------------
--------------- storage was taken to represent a“wordt-case” stuation. Lot ----------- was
stored at controlled------------- conditionsof ----- °C for the firgt --- weeks and was then then
transferred to an --------------=mmmmmm e storage area. The temperature of the ----
------------------------------ storage areais controlled at a setpoint of -----°C. The upper-
darm satpoint is---°C and the lower-aarm setpoint is ---°C. The temperature typicaly ranges
from---------mmemo - °C. Results of physico-chemicd andyses conducted & the initid time
and at --- months are shown in Table 2.
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RELEASABLE

9. AreSmilar vialsused at
Does ------------ make other lyophilized productsin the same, or amilar vias? What
precautions are taken to prevent the nude (unlabelled) rhaPC vias from getting mixed up with
unlabelled vids for other products?

Thisissue was discussed and resolved during the ------------ PAI. Thereareno gmilar vidsin

10. analysisfor_L ot Release of the Drug Product
Thereisno --------------- analyssfor lot rdease. Itisthisreviewer’s opinion that Lilly
should commit to performing --------------------- andyds. This Andysis was performed
for the -------- product.

Thisissue was conveyed to Lilly via Question 8b of the CM & C Discipline Review letter issued
September 21, 2001. Lilly responded in Amendment 24 to the BLA by demondirating stability
of both Drug Substance and Drug product ----------------- patterns, and provided a
commitment to devedop ------------- analysis as part of Drug Product lot release; i.e.
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Question 8b

Please perform analysis of drotrecogin alfa (activated)

, including ------------- content, in the drug
substance and drug product stability studies to suppport the
expiration dating. Please implement this analysisfor use asa
drug product release test.

Lilly Response
Datademondgtrating ------------------ stability has been obtained for both drug substance
gored in the ---------- a ---°Cfor --- months aswdl as drug product (Lot ------------ )
stored at --°C (from Drug Substance Lot ------ ) for --- months, ---------------- was
evaluated usng the lot rdlease ------------------mmmoommmmoo- assay. Full-scale drug substance
Lot ----- was tested after having been stored for -- months at ---°C and subjected to atotal of
three -------------oommeee- . Drug product lot CT15074 was tested after storage for -- months
a --°C. Figure 1 showsthe ------=========--mmmmmmmmoee of rhAPC drug substance Lot -----
----a initid and after sorage for --- months a gpproximately ---°C. The comparative ratios
(calculated as described in Method ------------------- ) and caculated ------------------ (a
quantitative messure of the degree of ----------- ) arelisted in Table 1. The comparative ratios
and -------------- are comparable between the initid and -- months samples and compare
favorably with that of the rhAPC reference sandard -------- . These results demondtrate that the
rhAPC --------------- profile is stable throughout the storage period. Based on known
properties of ----------=mmmmmmmmmmm s the mogt likdly changein --------------- one might
observe during storage would be aloss of ------------ . A decressein --------- content would
be reflected in arddive increase in the earlier duting peeks (eg. --------------=-=--=====-muuu--
--------------------------------------------------------------- ), arelaive decreasein later ----

------------------- ), and a corresponding reduction in the cdculated ---------------- No such
changes were observed, thereby demongtrating thet --------- isnot logt from the rhAPC drug
substance during storage nor during ------------ cyding.

Figure 2 showsthe -----------=--------mmmmuum- for rhrAPC drug product Lot ------------- after
storage at --°C for --- months. The comparative ratios and caculated “------------- are
provided in Table 2. The data obtained for the drug substance lots used to produce drug
Product [0t =========mmmmmmm e e e ) are dso provided in Table 2
for

comparison purposes. These data demondtrate that the --------------------------- and --------

--------------- for rhAPC drug product stored for --- months at --°C are comparable to that
of the rhAPC reference standard as well astypical rhAPC drug substance lots. Hence
neither the drug product (fill finish) manufacturing process nor sorage at --°C for

--- months has a sgnificant impact on the --------------- profile of rhAPC.
To provide further assurance that --------------- of rhAPC drug product remains
consgent a----------------------- test will be developed and implemented as alot release

assay by September 1, 2002.



To provide further assurance thet --------------- of rhAPC drug product remains

consgent a--------------- content test will be developed and implemented as alot release
assay by September 1, 2002.

[
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It ismy opinion, in agreement with Gibbes Johnson, BLA Committee Chairman, that in addition
to performing ---------------- andyssfor Drug Product lot rease, Lilly should commit to
using this andysis as part of the Drug Product stability program.

11. Water content of the Drug Product
The water content specification is set at--%, yet the manufacturing history gppears to never
show water content significantly grester that 1%. This specification should be revised to

reflect manufacturing history. This issue has addressed as part of the response to the
Indianapolis 483 report.
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12. Sterilization Process Validation
It is stated “As technologica changes occur and additiona data are andyzed, Eli Lilly and
Company Of ----=======m s mmmmmmm oo . may change their vaidation practicesin
accordance with corporate change control policies. Consequently, the information and data
supplied in this document do not require revision during annua updates to the Food and Drug
Adminigration.” Lilly mugt clarify whether or not thisis a generd policy statement, versusa
specific reference to Serilization vaidation. Even in this specific context, this Statement may not
be acceptable to the FDA.

This issue was discussed during the ------------ PAI, and Lilly agreed to remove this statement
from the BLA. Thischangeis contained on page 1 of Amendment 20 to the BLA, i.e.

Inthe BLA the Sterilization Process Vdidation (Section 11.G.) contained the sentence
“Consequently, the information and data supplied in this document do not require revison during
annual updates to the Food and Drug Adminigtration.” (paragraph 3 of the

Introduction, Section 11.G.1.). This has been replaced with “ Any changesto the

derilization process will be reported to the Food and Drug Administration as required by

21 CFR 601.12."

13. Stability to be granted for the Drug Product at Approval
Datafor --- month stability on the 10 mg clinica formulation may not be adequate to support --
- month gability for the commercid 5 mg and 20 mg formulations.

This statement was conveyed to Lilly viathe CM & C Discipline Review letter issued
September 21, 2001. Lilly responded satisfactorily on page 17 of Amendment 24 to the BLA,;
i.e.

Question 6

Please note that --- month drug product stability data on the

10 mg clinical formulation is not adequate to support --- month

expiration dating for the commercial 5 mg and 20 mg

formulations. Additional real time stability data for the 5 mg and

20 mg formuations submitted in your September 7, 2001

amendment is sufficient to support an 18 month expiration date.

Please submit a revised drug product stability protocol that

providesfor placing a least one lot of both the 5 mg and 20 mg

presentations on stability each year. Upon review and approval

of this protocol, data supporting extension of this dating period

can be submitted in the annual report.

Lilly Response
“When --- month gability datais collected from the primary stability sudy, from the

protocol provided in Section 11.H.1., Drug Product Stability Protocol, page 233, the
dating for the 5 and 20-mg drug product presentations will be extended to a shelf-life of
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--- months. These data, supporting the dating extension, will be submitted in the annud

report asrequired in 21 CFR 601.12(d)(2)(iii). In addition, at least one drug product lot of both
the 5 and 20-mg presentations will be placed on stability according to the Stability Protocol for
Representative Lots provided in Section 11.H.2., Future Stability Protocol, page 342.”

This responseis satisfactory for granting 18 month stability at the time of gpproval.

14. Validation of the water determination method

a. Thevadlidation of accuracy for this method states that “Water was spiked into each of --
--- dosage forms. The recovery ranged from ----------------- of theory, with amean
recovery of ----- %.” Lilly should clarify how much water was spiked into these samples

b. Thevdidation of range for this method only extendsto -- % water. Lot release for Drug
Product water is set a --%. Lilly should explain how this pecification can be
reconciled with an upper validation of ----% water for this method?

These issues related to water content in the Drug Product were discussed during the
Indianapolis PAI, and was satisfactorily addressed in Lilly’'s responses.

Sincerdly,

Frederick C. Mills, Ph.D.
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Memo
To: Laurie Norwood,M.Sc, DMP,Office of Compliance, CBER

Cc Gibbes Johnson, Ph.D., DTP, OTRR, CBER; Barry Cherney, Ph.D., Deputy Director,
DTP, OTRR, CBER; Amy Rosenberg, M.D., Director, DTP, OTRR, CBER

From: Frederick C. Mills, Ph.D. Staff Scientist, DTP, OTRR, CBER
Date: 9-21-01

Subject: Digpostion of rhAPC Drug Substance lots affected by clean steam conductivity
excurdon e -------- -----===---------

Background : -------- 483 Obsarvation 1, and Discussion from the -------- Draft EIR by
Laurie Norwood

1. A thorough investigation of the Clean Steam System failure was not conducted for
itsimpact on quality of the product. The Clean Steam System for the
failed the USP conductivity test 50% of the days (total of 30
days) the system was monitored from March 23 to June 2, 2000. Final drug substance
rhAPC lots affected by this excursion are . (written by LPN)

Conductivity excursonglinvesigation

The clean steam conductivity data from 1998 to 2000 (Exhibit LPN-01) illustrates atrend of
conductivity falluresaswel as USP stage 2 and 3 conductivity testing of the clean team system
from March 23 to June 2, 2000. Conductivity values as high as4.79

n/cm were reported (page 6 of the data, Exhibit LPN-01.) In 1998, most of 1999, and after
June 2, 2000 the clean steam conductivity values were on average lessthan 1 n&/cm at USP
dage 1 testing. Environmental Excursdon ER-47-0059 was raised at the onset of the

EXCUMS ONS. === === == oo o o oo o o o o o e ) explained that once a
trend was noted the ER was raised to the leve of an Investigation Event Report (--------------
------- , Exhibit LPN-01.) Theinvestigation included an evauation of the system and source
water by the consulting firm ----------------cuceommee- and an increased monitoring of the
Clean Steam Systemn until the system tested normd for conductivity, passing USP stage 1
tegting.

------------------------------------- summearized their resultsin aletter to -------- on June 6,
2000 (Exhibit LPN-01, last 4 pages of ------------------- .) Thesummary isasfallows
=  Theinvedigation of------------ contamination in the clean seam system was difficult

= The contamination began in November 1999 (do see trend of USP stage 3 testing at that
time) at the same time water use drameticaly expanded. High demand placed a burden on
the purified water system. High volume operation tends to overrun the water processing
technologies resulting in degraded water qudity.
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= Cleangeam ----------- levels range from <10ppb on surface water to approx. 200-300
ppbin April. ----------- isonly detected in the clean steam when the sysem ison --------
--- water, ----------- has not been detected in the purified water, RO or CDI product at
any time.

= Thereisno explanation yet asto how the ----------- getsinto the clean steam product
water, and the surface -------------- data does not clarify theissue.

B eemmmeeeeeees levels do increase after the --------- sysem when the ------------ additioniis
activaed in the ------------------- sysem in conjunction with the source water from the ---
--- The----------- IS suspected of being ferried through the water purification process as -
--------------- (April 9, 200 letter, Exhibit LPN-01)

-------- recommended the following: The exiging water ------------- system is not cgpable of
handling the capacity of water through put, given the existing quality of source water (possible
elevated levelsOf -------------mmmm oo are most easly removed by -----------
------------------------------ ) (pg 2 of 3, 4/19 letter, Exhibit LPN-01). Therefore, given the
requirements, a-------------------------- unit should beingdled in place of the current -------
------------- . Thenew ---------------- unit was replaced on June 6, 2000 (Exhibit LPN-02).
Clean steam monitoring data were within specifications for al of 2000 and up to May 2001.

Product impact/Discussion with management

Clean steam is used to Sterilize product contact surfaces of equipment such as bioreactors,
transfer piping, tanks, and chromatography rigs used in the production of rhAPC. Thefina drug
substance rhAPC lots affected by thisexcurson are -------- ------- , mmmmmmmmmm- .Lot-------
was made from 10t -------- - mm
-------------------------------------------------------------- manufactured March 2 to April
12, 2000 (Exhibit LPN-03, pg. 6). Lots------- and ----- were made from lot ----------------

LPN-03, pgs. 7&8).

| (Laurie Norwood) asked ----------------- if Lilly was intending to market the affected lots.
He said that it was Lilly'sintentions to market dl lots that meet find pecifications. | pointed out
that Lot --------- was made prior to the conformance lots and that he should contact CBER
with regard to digtributing any lots that were made prior to their vaidation runs,

Lot Release and Additional Characterization

Datain the BLA (Drug Substance section, pp. 743-746) includes Lot Release Characterization
for Lots----------mmmmmmmmmmeee o . The Pass Criterion for the following identity testsis
“Pattern Compares favorably with the reference standard..”
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]

The datafor Lots ------=======mmmcmmmmemeeee dl fal wdl within these ot relesse criteria, and
show vaues consgtent with the other full-scale commercid lots described in the BLA (---------

Additiond characterization beyond lot release includes :

[

]

In these characterizations, LOtS ------=-===-=cmmemmmmeeee show vaues conggtent with the
other full-scale commercid lots.

Drug Substance Stahility (provided in Amendment 20, a the request of Fred Mills)
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------------ month stability data has been provided for lots -------, and -------, aswell as--
month stability datafor lot ------ . These stability data consist of measurements at --- °C and --
- °Cfor :

]

For the time periods provided, 10tS -----------=====-mcommmmmmmmmmo have remained within the
gability criteria, and data for these lots are consstent with data for other Drug Substance lots on
dability (-----===========cnnnmemmmeeeeanas produced &t -------- - 1o L L L LR T
----------------------------- produced at Lilly, ----------------------).

Stability Datafor Drug Product L ots Derived form Drug Substance L ots ------- and --------
(from Amendment 20, as requested by Fred Mills)

Drug Product Lot --------- (5 mg vids) has been derived from Drug Substance Lot ------- , and
Drug Product Lots --------- (20mg vids) and ------- (20 mg vias) have been derived from
Drug Substance Lot ------- . Amendment

Parameters measured in the Drug Product stability program are:
[

]

Stability datafor -- months at -- °C and -- months a --- °C and --- °C is provided for Lot ----
------ , With -- month data being provided for Lots ---------- and -----------. For thetimes
provided, these |ots remain within the stability criteria, and the data are consstent with other
Drug Product lots on staility.
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Summary
Data has been reviewed for Drug Substance lots ------------=-===--------- , Which were made
during the Clean Steam conductivity excurson &t -------- ----------- during the time period

March 23-June, 2000. Lot release data, extended characterization data, Drug Substance
gtability data, and stability data for Drug Product lots derived from two of these Drug Substance
lots are within specifications and consistent with data for other lots made outside the Clean
Steam excursion. Thisreview supports the release of Drug Product made from Drug Substance
lots --------mmmmmm e for commercid digtribution.

Frederick C. Mills, Ph.D.



